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WHAT IS CLAIMED IS; 

1. A diff Active optical element having plural 
diffraction gratips surfaces accumulated, 
characterized in i\hat : a pair of diffraction grating 
surfaces are positioned so that a protrusion and/or a- 
recess formed on an\ outside of one diffraction grating 
surface engages witma recess and/or a protrusion 
formed on an outside bf the other diffraction grating 
surface; and that the pair of diffraction grating 
surfaces are defined or\ materials having different 
refractive indices anH deferent dispersions and being 
formed into a kinofofm, or a shape and a height of 
blamed or binary, close t& it, such that a largest 



optical path differenV-e to) 



applied to light rays 



passing through the diffraction grating surfaces with 
respect to plural wavelength becomes equal to a 
multiple, by an integral numlier, of the wavelength. 

2. A diffractive opt ical \element having plural 
diffraction grating surfaces accumulated, 
characterized in that: a pair of\dif fraction grating 
surfaces are positioned so that a\ protrusion and/or a 
recess formed outside an optically\ effective region of 
one diffraction grating surface engages with a recess 
and/or a protrusion formed outside an optically 
effective region of the other diff rait ion grating 
surface; and that the pair of diffraction grating 
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surfaces aire defined on materials having different 
refractive \indices and different dispersions and being 
formed intola kinoform, or a shape and a height close 
to it, such Ythat a largest optical path difference to 
be applied td light rays passing through the 
diffraction grating surfaces with respect to each of 
plural wavelengths becomes equal to a multiple, by an 
integral numberV of the wavelength. 



10 



15 



20 



3. A diffractive optical element having plural 
diffraction gratijA&r Isurfaces accumulated, 
characterized in/ that : a pair of diffraction grating 



surfaces are pos 
recess formed Or 
surface engages 



itidaned jso that a protrusion and/or a 
an o.utside of one' diffraction grating 
itn h/ recess and/or a protrusion 



25 



formed on an outside" tif the other diffraction grating 
surface; and that the pWir of diffraction grating 
surfaces are defined on Vnaterials having different 
refractive indices and different dispersions and being 
formed into a kinoform, oi a shape and a height close 
to it, such that a diffraction efficiency of 
diffraction light of a particular order, such as one 
of positive and negative fir»st order, with respect to 
plural wavelengths, becomes e^qual to or nearly equal 
to 100%. 



4 . 



A diffractive optical element having plural 
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dif f ractioji Ygrating surfaces accumulated, 

characterizes in that: a pair of diffraction grating 

surfaces are positioned so that a protrusion and/or a 

recess formed touts ids an optically effective region of 

one diffractioA grating surface engages with a recess. 

and/or a protrusion formed outside an optically 

effective region\of the other diffraction grating 

surface; and that\ the pair of diffraction grating 

surfaces are define*aNAon materials having different 

refractive indicea/anA different dispersions and being 

formed into a kinofoxm, or a shape and a height close 

\ ^ 

to it, such that k di\f fraction efficiency of 
diffraction light V>f 4 particular order, such as one 
of positive and negatrle first order, with respect to 
plural wavelengths, becomes equal to or nearly equal 
to 100%. \ 

5. A diffractive optical element according to 
any one of Claims 1-4, whirein the pair of 
diffraction gratings are disposed opposed to each 
other with a space such as by\an air interposed 
therebetween. \ 

6- A diffractive optical element according to 



any one of Claims 1 - J>, wherein "hhe protrusion and 



shape, a trapezoidal shape and a semi-circular shape. 




the recess have a sectional shape 



one of a triangle 
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7. A dif tractive optical element having plural 
diffraction grafting surfaces accumulated, 
characterized iA that: a pair of diffraction grating 

5 surfaces are mutually positioned so that a protrusion, 
and/or a recess having a sectional shape of one of a 
triangular shape, \a trapezoidal shape, and a semi- 
circular shape, formed on one diffraction grating 
surface, engages with a recess and/or a protrusion 
10 having a sectional skApe of one of a triangular shape, 
a trapezoidal shape/, VV* a semi -circular shape, formed 
on the other diffraction grating surface. 

8, A diffract^ve opV ical element having plural 
15 diffraction grating sulfates accumulated, 

characterized in that: a p\air of diffraction grating 
surfaces are mutually positioned so that a protrusion 
and/or a recess having a sectional shape of one of a 
triangular shape, a trapezoidal shape, and a semi- 
20 circular shape, formed outside an optically effective 
region of one diffraction grating surface engages with 
a recess and/or a protrusion having a sectional shape 
of one of a triangular shape, a\ trapezoidal shape, and 
a semi-circular shape, formed oiitside an optically 
25 effective region of the other diffraction grating 
surface . 
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9. A met h Ad of manufacturing a diffractive 
optical element as recited in any one of Claims ^* - - 6 t 
characterized by a process for fitting the protrusion 
as formed on the one diffraction grating into the 
recess as formed oW the other diffraction grating. 

\ * 

10. A method ovE manufacturing a diffractive 

optical element as iecited in any one of Claims^ 'l' 0 , 
characterized by a process in which, after one 
diffraction grating/ surface is formed, another 
diffraction grating slrfack is formed by use of a 
mold, wherein a prptriision/ and/or a recess formed on 
the one diffraction, gr&tiAg surface is fitted into a 
recess and/or a protrusoon formed on the mold for the 
other diffraction gratiig surface, whereby these 
diffraction grating surfaces are mutually positioned 
and molding of the other \dif fraction grating surface 
is performed- \ 

11. A method of manufacturing a diffractive 
optical element, comprising \the steps of: 

forming, upon a substrate, a first 
diffraction grating and a recpss and/or a protrusion; 

preparing a mold having a protrusion and/or a 
recess to be engaged with the Vecess and/or the 
protrusion formed on the substnate, as well as a 
second diffraction grating pattern; and 



positioning the diffraction grating on the 
substrate and th^ diffraction grating pattern with 
each other by en^g^Lng the recess and/or the 
protrusion of the kubstrate with the protrusion and/or 
the recess of the mpldi 



12. An optical system having a diffractive 
optical element as manufactured in accordance with a 
method as recited in cA^im 11. 

/</ 

1^. An optical sys5e&i- having a diffractive 
optical element according to any one of Claims ^Jj ■ 



system having a diffractive 
anufactured in accordance with a 
Claim£ 9 « r 10 " 




optical element a 
method as reci 
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